HEALTH CARE COSTS
In the past two decades, health care spending has risen from less than 6% of the Gross National Product (GNP) to 10. 8% (1983) , making health care the third largest industry in the United States. It is estimated that by 1993 the United States' health bill will be approximately one trillion dollars-$\000,000,000,000 (Swanson, 1984; USDHHS, 1984) . Health care expenditures average $1,459 per person, a sixfold increase during the past 15 years -three-fifths from price inflation. However, in spite of a decrease in the rate of price inflation, medical care prices continued to rise. Between1982 and 1983 the medical component Consumer Price Index (CPI) increased at a rate of 8.7%, nearlythree times the 3.2% overall inflation rate (USDHHS, 1984) .
Nationwide, we now spend over $360 billion a year on health care. The cost of employee health benefits to American employers is over $60 billion annually, an increase of more than 500% in the last ten years. The cost continues to escalate at 16%-20% per year for the same benefits (Elder, 1983; O'Donnell & Ainsworth, 1984; Swanson, 1984) . Corporate health benefit costs continue to accelerate faster than other production costs in spite of redoubled efforts within the corporation to manage these costs more efficiently Egdahl (1984) pointed out that several factors make management of health care costs difficult: increased benefit plan incentives, a surplus of some physician specialists, hospital overbedding in some areas, a predominantly cost-based reimbursement system that does not encourage efficiency, the American public's great appetite for a wide range of rapidly accessible health services, and continually advancing and increasingly expensive medical technology directed toward better and more convenient patient care.
Industry, in spite of these very powerful factors, feels an increasing imperative to reduce not only the direct exposure of illness care, but also the indirect expenses such as absenteeism, preventable on-the-job injury, diminished work efficiency and refusal of injured employees to return to work (Whittington, 1983) . Since insurance premiums are experience rated (based on the previous year's costs) any reduction in the use of these benefits by healthier employees would reduce the employer's health care costs.
In addition to corporate costs, the loss of income to the individual or family because of illness or premature death must be considered as an individual economic cost. In 1975 the total direct and indirect costs of illness were over $265 billion. Of that amount, 44.8% were direct costs and 55.2% were indirect costs. Kristein (1977) estimates that half of these costs of illness were for preventable conditions. If current trends continue, in the year 2000 direct costs will be $416.4 billion and indirect costs will be $176.7 billion (in 1975 dollars) (Mushkin, 1978) .
During the last decade, the American public has begun to realize that lifestyle is a major determinant of health. In a recent Harris Poll 92% of the public supported the statement that:
If Americans lived healthier lives, ate more nutritious food, smoked less, maintained proper weisht and exercised resularl>; it would do more to improveour health that anythins doctors and medicine could do for us (O'Donnell & Ainsworth, 1984, p. v) . This is consistent with the position taken by the Department of Health, Education and Welfare in 1976 when it concluded that further expansion of the health care system would produce"only marginal increases in overall health status of the American people." In the long run, "the greatest benefits are likely to accrue from efforts to improve the health habits of all Americans and the environment in which they live and work" (United States Department of Health, Education & Welfare, 1976), Willis B. Goldbeck, Executive Director of the Washington Business Group on Health, believes that this shift in attitude toward health will have major implications for corporate health care strategies of the future. He articulates 12 principles that can be applied in any place of employment to guide these strategies. These principles include providing a balanced mix of wellness programs and curative medical resources, providing quality and price comparative information to help retirees, employees and their dependents make cost-effective choices, and better management of resources (O'Donnell & Ainsworth, 1984) .
Although the employer, by encouraging healthy lifestyles among his employees, will probably increase their good health and decrease his health care costs, it is important to remember that a focus on wellness does not change the employer'sobligation to provide a safe work environment. While it is true that an individual cannot 378 In the past two decades, health care spending has risen from less than 6% of the Gross National Product to 10.8%, making health care the third largest industry in the United States.
achieve good health if his or her lifestyle does not foster it, it is also true that no system of education or incentives can guarantee good health if individuals must work in hazardous, polluted environments (Grozuczek, 1981) . Wellness is not anti-medicine but is a holistic approach to health. It should not be used to hide real workplace health problems but should be part of a comprehensive program.
COST ANALYSIS
Benefit-cost analysis is one of a family of analysis activities known generally as systems analysis. Benefit-cost, cost-effectiveness and cost-utility analyses all are types of systems analysis used by the economist for different problems. Costeffective analysis is designed to assist a decision-maker faced with the problem of choosing among alternative approaches to a particular goal. The relative desirability of approaches is determined by comparing the outcomes of different alternatives with the resource requirements. Benefit-cost (or cost-benefit) analysis is also concerned with the comparison of the resource requirements and the outcomes of alternatives, but now the problem is that of choosing among different goals as well as among the means of achieving a goal. Costutility analysis becomes the most appropriate technique when the problem of choosing between alternatives involves more than the determination of relative effectiveness and efficiency and becomes concerned with issues relating to equity, social impact and values (Doughty, lent & Beilby, 1978) . Grayson (1972) distinguishes between benefit-cost analysis and cost-effective analysis in this way: effectiveness assesses the results of how well a program is doing, while benefits specify what the program ought to be doing.
Benefit-cost analysis is a means for comparing the resources (costs) to be employed on a specific project with the societal results (benefits) likely to be obtained. Cost-effective analysis follows benefit-cost analysis and is a means for measuring the extent to which resources allocated to an accepted specific objective under each of several alternatives actually contributes to accomplishing that objective, so that different ways of achieving the objective may be compared (Grayson, 1972) .
In reality, the distinctions between benefit-cost and cost-effective analysis are frequently not very clear. Doughty and colleagues (1978) , however, point out that all types of cost analysis draw heavily upon a common set of theories and techniques from such areas as economics, engineering and decision theory These analyses share many characteristics: activity phases, general purposes, decision-making functions, and types of analysis. Thompson (1980) compares benefit-cost analysis and costeffectiveness analysis on eight different processes and concludes that in both types of analyses the values of the decision-makers, alternatives, costs and benefits, and a discount rate need to be identified. In both types of analysis valuing needs to occur, but this may be easier in cost-effective analysis because monetary values do not need to be assigned to the most difficult dimension. In both analyses distributional effects must be considered and the data need to be aggregated. However, benefit-cost analysis ends up with net benefits or a benefit-cost ratio and cost-effective analysis presents a cost-effectiveness ratio (Thompson, 1980) . Benefit-cost analysis and cost-effective analysis have two basic requirements: first, alternatives must exist, second, both the cost and the results of all alternatives that are being considered must be measured. In benefit-cost analysis both costs and benefits must be expressed in monetary terms, thereby allowing comparison of projects with different purposes which are competing for the same funds. Cost-effective analysis is used when it is not realistically possible or even appropriate to place a monetaryvalue on outcomes, but when outcomes can be evaluated by nonpecuniary measures. It is a natural substitute for benefit-cost analysis when the alternatives being considered have similar or identified goals and common criteria for evaluating the outcomes (Cohn, 1979; Knopt 1982; Tempkin, 1974) . Cost-effective analysis is more restricted because it does not demonstrate whether the results of a particular program under consideration are equal to the amount of money being spent, nor does it allow comparisons among alternatives with different goals (Knopf 1982) .
BENEFIT-COST ANALYSIS Samuelson (1973) defines economics as the study of how men and society end up choosing, with or without the useof money, to employ scarce productive resources that could havealternative uses, to produce various commodities and distribute them for consumption, now or in the future, among various people and groups in society It analyzes the costs and benefits of improving patterns of resource allocation. Welfare or normative economics is that branch of economics that focuses on the question of how a society can allocate those scarce resources so as to maximize social welfare. It is, however, a neutral analytic method which provides the theoretical basis for benefit-cost analysis. Benefit-cost analysis is applied welfare economics (Anderson & Settle, 1977; Sassone & Schaffer, 1978) . It is an economic tool with an emphasis on estimating the monetary value of everything (Doughty et aI., 1978) . The monetary value of a project rests on two fundamental postulates (Sassone & Schaffer, 1978 ' Thompson (1980) Pareto Superiority), the criterion used in benefit-cost analysis is the Potential Pareto Superiority criterion (Kaldor-Hicks). It states that an increase in general welfare occurs if those that are made better off from some change could, in principle, fully compensate those that are made worse off and still achieve an improvement in welfare. While this criterion provides the basis for the quantitative part of benefit-cost analysis, it poses problems in that potential compensation may not be actual compensation (Anderson & Settle, 1977; Cohn, 1979; Sassone & Schaffer, 1978) . The analytic task in benefit-cost analysis is to determine the presentvalue of all costs, so that the projects which maximize this difference can be selected (Anderson & Settle, 1977) . Cohn (1979) states that "the general criterion for investment decisions is the maximization of net presentvalue of income ... a project would be considered worthwhile when the presentvalue of expected benefits (income to individuals) exceeds the presentvalue of costs (loss of income)" Cp. 96), The computation of the present discounted value(the value today of payments in the future) requires the use of some discount rate in order to discount future income streams to reflect the fact that future dollars have less value than those dollars today (Anderson & Settle, 1977; Thompson, 1980; Webb, 1976) .
Corporations in the real world cannot be certain about future costs and inflation rates. There is always a chance that expected benefits will not materialize or will be different from expectations.
Economists use the term "risk" to mean that the probability distribution is not known or a situation of uncertainty exists (Cohn, 1979; Thompson, 1980) . Corporations handle this uncertainty by adding a "risk premium" to the discount rate commensurate with the degree of "riskiness" attached to the project. For example, a corporation uses a discount rate equal to the interest rate they could get for their money if invested in riskless government bonds plus a risk premium (Sassone & Schaffer, 1978) .
Once the project is clearly defined, and the discount rate determined, the major problem in performing a benefitcost analysis is to properly identify the costs and benefits. An advantage of benefit-cost analysis is that it forces those responsible to quantify costs and benefits as far as possible rather than using only vague qualitative judgments or personal hunches (Prest & Turvey, 1965) . Benefits and costs can be classified in several different ways: internal and external, direct and indirect, incommensurable, and intangible.
Internal costs (or benefits) are those that accrue directly or indirectly to the individual or entity whose costs we measure. External costs (benefits) are those that accrue to individuals or entities other than those we attempt to measure. Extemal effects are referred to as externalities, side-effects, spillovers or neighborhood effects (Cohn, 1979; Sassone & Shaffer, 1978; Thompson, 1980) . Thompson points out that the "critical aspect of externalities in the private sector is that one unit (person or firm) in doing what is best for itself, influences the well-being of others -a consideration that it has no incentive to heed" (p. 70).
Directcosts or benefits effect the real value of an output and refer to changes in production and/or consumption opportunities in the economy resulting from any project or policy. While indirect or secondarycosts or benefits reflect the impact of the project on the rest of the economy and involve changes in the demand for and supply of goods, services, resources, and factors of production that arise from a particular project (Cohn, 1979; Sassone & Shaffer, 1978) .
Incommensurables are costs and benefits (e.g., recreation) which are not easily measured in monetary terms. Intangibles are noneconomic effects which are not measurable in dollars. Thompson suggests three major approaches to valuing these nonmonetary effects: analysts may describe the effects, manifestations, consequences but not place any numbers on them (nonquantification); analysts may assign a tenuously reasonable value to a good not traded in the market (shadow price); analysts may estimate the amount of money that would be paid so that the program beneficiary would be as well off as without the program and the payment (compensating variations) (Thompson, 1980) . Costs are often underestimated by inexperienced analysts. When a new program is introduced, costs include time acquainting people with the new approach and the cost of human acceptance and effectiveness when a disruption in the organizational structure occurs. These are examples of social costs -the total value of resources required for the particular program (Grayson, 1972; Levin, 1981) . Opportunity costs are those benefits which would be achieved if the resources were put to alternative uses. Cohn (1979) emphasizes that the enumeration and evaluation of costs and benefits is not sufficient:
To formulate rational decision rules, we must be able to specify our ultimate objective, the constraints (physical, technological, financial, and legal, among The cost of employee health benefits to American employers is over $60 billion annua/~an increase of more than 500% in the last ten years.
analysis, according to Webb (1976) , lies in its objective of maximizing efficiency and effectiveness and providing decision-makers with a procedure for making rational choices among alternatives when resources are a constraint. In order to meet this objective, Thompson suggests an eight step methodology for performing benefit-cost analysis.
Benefit-cost analysis is frequently criticized because the decision criteria do not consider distributional effects or risk and uncertainty; because it requires that both benefits and costs be translated into common monetary units;and, because a discount rate must be chosen to adjust future benefits and costs to present value terms (Anderson & Settle, 1977; Cohn, 1979; Prest & Turvey, 1976; Tempkin, 1974) . These are all real problemswith benefit-cost analysis. It is a tool, based on a sound theoretical basis, for determining whether projects or programs are economically efficient. It should be appreciated for its value in studying economic efficiency As Anderson and Settle(1977) point out, "to be disappointed because it focuses mainly on efficiency is to ignore its purpose" (p. 16).
BENEFIT-COST ANALYSIS IN HEALTH PROMOTION
The most valuable of all capital is that invested in human beings Alfred Marshall In occupational settings where the decision-making process is ruled by financial considerations, nurses will increasingly be expected to clearly document evidence about the costs, benefits, and effectiveness of health-related programs. Clearly, medical care, disease prevention, and health promotion are important and must be addressed in any effective corporate health strategy Disease prevention and health promotion arevaluable because they increase the health of the individual and may also reduce the future cost of health care for specific disorders. Increasing the individual'shealth and reducing health care costs are both good reasons to justify expenditures, but attention has recently been directed to the cost savings potential (Schlefflet 1979) . With the advent of the Occupational Health and Safety Act in the early1970s, much attention has been directed toward disease prevention in the workplace -and rightly so. It is just recently, however, that the corporateworld has begun to focus on health promotion as a long-term strategy to improve employee health and perhaps reduce the cost of health care benefits. Education is a critical ingredient of health promotion. The task is to help people to understand the need for and to act to change detrimental lifestyles and, as a result, to adopt more healthful habits. Researchers have suggested dramatic savings associated with health promotion programs which focus on smoking cessation, alcohol abuse prevention and seat belt use (Berry, 1976; Kristein, Arnold & Winder, 1977; Luce & SChweitzer, 1978; Robertson 1976) . Others have found that worksite screening programs for hypertension and colorectal cancer may have positive benefit-cost ratios if the conditions are found early and appropriate education and medical follow-up is provided (Hannan & Graham, 1978; Haynes, Sackett, & Ievlo; 1978; NIHR, 1972; Weinstein & Stason, 1977) .
A major question today is whether company sponsored health promotion programs yield a benefit equal to or exceeding expenditures from the program. While little hard evidence exists to demonstrate that employer sponsored health promotion programs provide a favorable return on their investment, some studies have shown that financial benefits result in workplace programs such as physical fitness. In these cases, the benefits are primarily derived from reductions in absenteeism and turn-over rates (Chenoweth, 1983; Howard & Mikalachki, 1979; Peat, Marwick & Partners, 1981) . Intuitive projection, calculated guessing, and extrapolation from these programs have provided justification for some companies to invest their resources in health promotion (O'Donnell & Ainsworth, 1984) . Projects which involve improvements in health entail reductions in the probability that any one person will be injured, will become sick, or will be killed. The result of health promotion and disease prevention programs ultimately will be a reduction in morbidity and mortality rates. Economists regard prevention as analogous to an investment (Anderson & Settle, 1977; Mushkin, 1962; Weisbrod, 1971) . Aside from the social value of keeping people healthy, benefit-cost analysis can help show that the expenditures are economically sound.
Potential benefits of health promotion programs can be categorized under four general headings: improvement in productivity, reduction of benefit costs, reduction of human resource development costs, and improvement in community and national images. Improved productivity is defined as a greater total output by comparable collections of resources under similar circumstances in the same period. This includes a reduction in absenteeism by either decreasing the incidence of sick leaves or decreasing the duration of each sick leaveand a reduction in turn-over of key employees through resignation (O'Donnell & Ainsworth, 1984) . These benefits can be quantified without too much difficulty. It, however, also includes some benefits which are more intangible such as improved employee morale, decreased waste resulting in conserving operational costs and an improved ability to perform due to increased concentration, and more productive work time (Bjurstrom & Alexiou, 1978; Durbeck, Heinzelman & Schacter, 1972; Pauly, Palmer, Wright & Pfeiffer, 1982) .
One of the major attractions of health promotion programs to employers is their potential for reducing the total cost of benefits or at leastslowing the rate of increase. Benefits in this category include reducing health insurance costs/ lowering life insurance costs, and reducing workers' compensation claims. Health promotion programs are considered a welfare benefit and therefore are completely tax deductible to the employerand a non-taxable benefit to the employee (O'Donnell & Ainsworth, 1984) .
Human resource development costs are defined as the total costs to the employer of efforts to improve the quality of the workers and their ability to do their jobs. Health promotion programs may contribute to the reduction of human resource development costs by creating a more stable, satisfied workforce. This can, in turn, make recruiting of quality workers easier and will reduce the unnecessary turn-over rate. A lower turn-over rate will reduce the AUGUST 1986; VOL. 34, NO 8 costs of orientation and training incurred when new workers are hired (Fauley, 1975; O'Donnell & Ainsworth, 1984) .
Although difficult to measure with any certainty, a health promotion program may have a major impact on the image of an organization at both the local and national level. This may result in good personal relations; increased business; and a general good will of the customers/ employees, and neighbors. This will potentially have a positive effect on recruiting and retention of desirable employees.
The direct costs of operating a health promotion program are not difficult to quantify. The program or direct out-ofpocket costs can be divided into development costs (design, facilities, programs, operating procedures), implementation costs (facilities, equipment, staff recruiting and training, program initiation, promotion), and operational costs (rent, staff, programs, promotion, improvements) (Chenoweth, 1983) , The reported costs to employers for each participant in a health promotion program range from $30 to $2500depending on the complexity of the program offerings and the number of participants.
There are many indirect and external costs which may be underestimated or completely overlooked. Organizational costs such as disruption of daily routine, attempts to change attitudes, opportunity costs, and the long-term commitment required for an extensive program (e.g., exercise facilities) may be the greatest and least quantifiable costs. Administrative time involved in hiring new personnel, designing facilities, supervising the project director, and demonstrating program support require considerable time (cost) from top-level management. They may be required to adjust their schedules so that they may participate and actively promote the program among the employees within the company. In addition, few administrators realize that their costs for health care may initially increase if the screening procedures, which frequently precede the program, uncover unknown health problems requiring medical care or increased exercise results in musculoskeletal problems leading to new workers' compensation claims.
Economists have concentrated their concern with health programs on the problem of valuing the benefits per life saved or per illness avoided. Their attention has been focused on the difficulty of placing a value on human lives from the perspective of society or the decision-maker, not the individual. Theyattempt to determine the economic value of a life judged by its contribution to the Gross National Product. While life and limb have generally been perceived as being goods of infinite value, in a world of scarce resources choices are made every day concerning whether to allocate resources to reducing the probability of illness, injury or death, or to use the resources elsewhere in the economy (Anderson & Settle, 1977; Prest & Turvey, 1965; Scheffler, 1979) . Thompson (1980) , after discussing nine different values that a government or corporation might take to be the worth of obtaining a specific life extension, concluded that perhaps the most important lesson to be drawn regarding life values is the uncertainty. The huge range of uncertainty in the numbers, coupled with the many arguments for and against each life value, shows just how unsure and imprecise are the estimations of life values.
Scholars point out that no amount of money can compensate for the pain and suffering which come from a failure to promote and preserve one's health (Anderson & Settle, 1977; Prest & Turvey, 1965; Thompson, 1980) . Veatch (1982) raises moral objections to the techniques of benefit-cost and cost-effective analysis. He states that, even if one can devise methods for incorporating effectively the more subtle, qualitative harms and benefits into the analysis, the method of aggregating the social benefits and costs without regard to distributional effects may mask important data. He asserts that anyone who holds a moral theory that focuses on rights, obligations, or duties, independent of aggregate social consequences, would reject the moral foundations of any policy analysis strategy that simply aggregates benefits and harms.
Benefit-cost analysis has limitations in the area of health promotion, primarily because of the difficulty of quantifying benefits and because of the multiplicity of variables (Anderson & Settle, 1977; Chenoweth, 1983; Kleinman, 1979; O'Donnell & Ainsworth, 1984; Weisbrod, 1961) . Because of its aggregate analysis, it fails to account for perhaps the greatest benefit of all -the direct impact upon the individual participant. Prest and Turvey (1965) after surveying the literature on benefit-cost analysis make this statement:
The fundamental difficulty is that of the multiplicity of variableswhen there aremanifold influences at work on life -expectancy, productivity and the like, how can one hope to sort out the unambiguous influence of a particular health program or any other single causative factor? (p. 724).
Benefit-cost analysis needs to be viewed, by the occupational health nurse, within its proper perspective as a structured framework for evaluating the economic efficiency of health promotion strategies. Its emphasis on quantification should not mislead the decision-makers to believe that they can ignore the factors that do not lend themselves to quantification. It cannot absolve the decision-maker from moral responsibilities. However, it offers a perspective, which, when considered as a part of a larger holistic framework, can be very helpful in making decisions about the best use of expensive health resource~.
When used appropriately, the occupational health nurse may find the benefit-cost model to be a powerful tool of persuasion. It illustrates the economic feasibility of initiating a program; it predicts the cost of developing and maintaining a program and it projects the savings generated by a program.
